Inhibition of uterine contractility by progesterone and progesterone metabolites: mediation by progesterone and gamma amino butyric acidA receptor systems.
Progesterone and several progesterone metabolites are capable of inhibiting uterine contractility. Some progesterone metabolites have shown little or no affinity for the progesterone receptor but have been found to be potent modulators of the GABAA receptor system. This study examined whether the inhibition of uterine contraction by progesterone and its metabolites was progesterone receptor-mediated or gamma amino butyric acidA (GABAA) receptor-mediated. Uterine contractions were measured in annular rings of uterine tissue, 5 mm in length, from diestrous II rats, under a fixed tension of 1 gram. The steroids tested were 3 beta-hydroxy-5 beta-pregnan-20-one (6 micrograms/ml), 5 beta-pregnane-3,20-dione (10 micrograms/ml), 3 alpha-hydroxy-5 alpha-pregnan- 20-one (3 alpha,5 alpha-THP, 27.5 micrograms/ml), and progesterone (40 micrograms/ml). All compounds significantly inhibited spontaneous uterine contractions when compared to controls. No effect was seen by either 16 micrograms/ml of the progesterone antagonist, RU486, or 32 micrograms/ml of the GABAA antagonist, pictrotoxin, when administered alone. However, when uterine tissues were exposed to a combination of the steroid and the antagonist, the effect of 3 beta-hydroxy-5 beta-pregnan-20-one and 3 alpha,5 alpha-THP was blocked by picrotoxin but not by RU486, indicating that the action of these steroids was mediated through the GABAA system. The effect of 5 beta-pregnane-3,20-dione and progesterone was effectively blocked by RU486 but not by picrotoxin, suggesting that their actions were mediated through the progesterone receptor system. These results indicate that multiple mechanisms exist in the uterus for inhibiting uterine contractility by progesterone and its metabolites.